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(57) ABSTRACT

A method of maintaining temperature of a hot beverage 1n an
urn with a self-heating urn (10) provided with heat packs
(18) that are rapidly heated during the brewing process and
then gradually release their heat to the brewed beverage
within the urn after it 1s removed from the brewing location
to a serving location at which electrical powered for heating
is not available. The heat packs (18) are formed of ceramic
materials, high density liquids, PCM’s or the like which are
capable of being rapidly heated during the brewing process
but then gradually release their heat to the beverage in the
urn. Alternatively, the warmer packs (18) are removably
mounted within a compartment (68) within the self-heating
urn (10) and are heated apart from the brewing process and
then inserted into the self-heating urn (10) when it is moved
to a serving location.

57 Claims, 5 Drawing Sheets
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METHOD FOR MAINTAINING
TEMPERATURE OF A BEVERAGE BY
SELF-HEATING A HOT BEVERAGE
SERVING URN

CROSS REFERENCE TO RELATED
APPLICATTIONS

This application 1s a divisional of and claims the benefit
of U.S. application Ser. No. 09/841,399 filed Apr. 24, 2001

now U.S. Pat. No. 6,606,987, that, 1n turn, claims the benefit
under 35 U.S.C. Section 119(e) of U.S. provisional appli-
cation Serial No. 60/199,628 filed Apr. 25, 2000, of the same
inventor as the present application and enfitled, “Self-
Heating Hot Beverage Serving Urn and Method”.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a method of heating hot beverage
serving urns and methods of keeping the hot beverage hot
while within the urn.

2. Discussion of the Prior Art

Colfee urns of the type into which cofifee 1s directly
brewed at a brewing location and then moved to a serving
location where the coflee, tea or other brewed beverage 1s
served from a serving faucet, or spigot, are well known 1n
the art of brewing and serving of hot coffee and tea. In order
to keep the brewed beverage at the desired temperature at
which i1t was freshly brewed, 1t 1s generally preferable to fill
the urn with the hot beverage. Such urns come 1n different
sizes such as one, one and one half, two and three gallons.

A problem with such serving urns 1s that often the coflee
becomes too cool for good quality before the urn 1s depleted.
In order to overcome this problem, it 1s known to an internal
or external electrically powered heating element. It 1s also
known to insulate the urn to reduce heat loss after the urn 1s
filled with beverage. Heat loss occurs by way of radiation.
Heat loss also occurs by direct loss when hot beverage 1s
served from the dispensing urn, and the heat of the beverage
1s physically removed from the beverage. As a consequence
of such heat loss, the serving time during which the beverage
1s still above the minimum serving temperature, for best
flavor and desirability, 1s only approximately one to one and
one half hours 1f the dispensing urn 1s 1nitially filled to
capacity. If the urn 1s not filled to capacity but 1s only half
filled, for instance, then the serving time may be reduced
proportionately with the reduction i1n percentage of full
capacity. Part of the problem 1s that the NSF and brewer
industry standards require the use of stainless steel that has
a relatively high rate of heat transfer.

The known ways of overcoming this serving time limi-
tation mclude not moving the serving urn from the location
at which it 1s brewed and keeping 1t on an external hot plate
or other external heating element at the brewing location.
This approach disadvantageously ties up the brewing loca-
tion such that other urns cannot be filled, and, of course,
demands that servers return to the original brewing location
to serve the beverage into a smaller serving container such
as a carafe or into a cup for direct service.

Alternatively, 1t 1s know to move the urn closer to the
serving location and then place 1t on an electrical hot plate
at another location or, to provide the urn with an internal
heating element that 1s plugged 1nto an AC power outlet for
receipt of electrical power at a remote location in order to
maintain the temperature of the beverage at the desired
temperature. The need for a source of electrical power, at
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hand, to power the hot plate or internal heating element, and
1s not convenient when 1t 1s desired to locate the urn 1n a
central location away from an AC power wall outlet. Even
if there are floor outlets, 1f the urn 1s placed on a table, then
a power cord must come up from the floor and rest upon
table to reach the hot plate or the connection to the urn, itself,
in the case of an internal, electrically powered heating
clement.

Another problem with electrical heaters 1s that controlling
the heating element requires a thermo-mechanical or elec-
tronic thermostat to insure that not to much heat 1s added to
the urn. Too much heat due to power surges or improper
calibration can result 1in reduction of the beverage due to
evaporation and overheating of the flavor elements of the
brew. Both of these conditions may undesirably alter the
flavor and aroma of the beverage being served. Cotfee that
1s served too hot can also create risk of scalding and
potential civil liability to the server. Likewise, there may be
an 1ncreased risk of liability associated with electrical power
cords lying on a service floor and hot plates and continu-
ously electrically powered or thermostatically controlled
clectrically powered heating elements.

As a consequence of the problems associated with elec-
trically powered heating elements and hot plates, noted
above, and also with the non-heated, insulated urn which
does not keep the beverage above a mimimum desired
temperature for longer an 1-2 hours, particularly 1n the case
of less than a full brew capacity {illing the urn, there 1s an
unfulfilled need 1n the market of commercial coffee brewers
and serving systems and the like for methods for maintain-
ing temperature of hot beverages within a serving urn that
overcomes these limitations and disadvantages.

SUMMARY OF THE INVENTION

In accordance with the present invention, the problems
noted above that are associated with the failure of non-
heated urns to maintain heated beverages above a minimum
time period desired by the commercial brewer user industry
and the disadvantages associated with electrically powered
hot plates or internal electrical heating elements, are over-
come.

This objective 1s achieved 1n part by providing a method
of maintaining temperature of a hot beverage within a
beverage urn by performing the steps of steps of inserting a
hot beverage within an urn body having an outer housing
protectively containing a liner for storage of hot beverage,
and a compartment for containing a heat pack having a
zeolite-like material that is one of (a) hydrated salt and a
cutectic salt, heating the heat pack by adding water vapor to
the zeolite-like material to initiate an exothermic phase
change reaction, placing the heat pack into the compartment
in heat transferring relationship with the liner for transfer-
ring heat from the heat pack to the liner and any beverage
contained within the liner; moving the urn to a serving
location spaced from the external source of power; and
transferring heat from the heat pack to the liner and any
beverage contained within the liner at the serving location.

The objective 1s also obtained in part by providing a
method of maintaining temperature of a hot beverage within
a beverage urn, comprising the steps of inserting a hot
beverage within an urn body having an outer housing
protectively containing a liner for storage of hot beverage,
and a compartment for containing a heat pack formed of a
composite ceramic sandwich having an interior ceramic core
with a relatively high rate of heat transfer contained within
an outer envelope layer of ceramic of relatively low rate of
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heat transfer; heating the interior ceramic core, placing the
heat pack mto the compartment in heat transferring relation-
ship with the liner for transferring heat from the heat pack
to the liner and any beverage contained within the liner,
moving the urn to a serving location spaced from the
external source of power; and transferring heat from the heat
pack to the liner and any beverage contained within the liner
at the serving location.

Also, the objective 1s achieved by providing a method of
maintaining temperature of a hot beverage within a beverage
urn by performance of the steps of directly brewing a hot
beverage 1nto an urn body having an outer housing protec-
tively containing a liner for storage of hot beverage, and a
compartment for containing a heat pack, placing a heat pack
within the compartment in heat transferring relationship
with the liner for transferring heat from the heat pack to the
liner and any beverage contained within the liner, heating the
heat pack during a brew cycle of the brewer with a heat pack
heating apparatus associated with the brewer, moving the
urn to a serving location spaced from the external source of
power; and transferring heat from the heat pack to the liner
and any beverage contained within the liner at the serving
location.

Additionally, the objective i1s obtained by providing a
method of maintaining temperature of a hot beverage within
a beverage urn by performing the steps of inserting a hot
beverage within an urn body having an outer housing
protectively containing a liner for storage of hot beverage,
and a compartment for containing a heat pack having a
zeolite-like material that is one of (a) hydrated salt and a
cutectic salt, heating the heat pack by adding water vapor to
the zeolite-like material to initiate an exothermic phase
change reaction, placing the heat pack into the compartment
in heat transferring relationship with the liner for transfer-
ring heat from the heat pack to the liner and any beverage
contained within the liner; moving the urn to a serving
location spaced from the external source of power, and
transferring heat from the heat pack to the liner and any
beverage contained within the liner at the serving location.

Further, the objective 1s obtained partly by providing
method of maintaining temperature of a hot beverage within
a beverage urn composed of the steps of inserting a hot
beverage within an urn body having an outer housing
protectively containing a liner for storage of hot beverage,
and a compartment for containing a heat pack formed of a
composite ceramic sandwich having an interior ceramic core
with a relatively high rate of heat transfer contained within
an outer envelope layer of ceramic of relatively low rate of
heat transfer; heating the interior ceramic core, placing the
heat pack mnto the compartment in heat transferring relation-
ship with the liner for transferring heat from the heat pack
to the liner and any beverage contained within the liner,
moving the urn to a serving location spaced from the
external source of power; and transferring heat from the heat
pack to the liner and any beverage contained within the liner
at the serving location.

Moreover, the objective 1s acquired by providing a
method of maintaining temperature of a hot beverage within
a beverage urn having the steps of directly brewing a hot
beverage mto an urn body having an outer housing protec-
fively containing a liner for storage of hot beverage, and a
compartment for containing a heat pack, placing a heat pack
within the compartment in heat transferring relationship
with the liner for transferring heat from the heat pack to the
liner and any beverage contained within the liner; heating
the heat pack during a brew cycle of the brewer with a heat
pack heating apparatus associated with the brewer, moving,
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the urn to a serving location spaced from the external source
of power, and transferring heat from the heat pack to the
liner and any beverage contained within the liner at the
serving location.

BRIEF DESCRIPTION OF THE DRAWING

The foregoing advantageous features of the method of the
present invention will be made apparent and others will be
disclosed 1n the detailed description that 1s given with
reference to the several figures of the drawing, in which:

FIG. 1 1s a schematic side elevation view of a preferred
embodiment of the self-heating beverage urn of the present
invention with portions broken away to reveal the perma-
nently installed warmer pack;

FIG. 2 15 a sectional side view of the self-heating urn of
FIG. 1 1n which the warmer pack 1s a container of phase
change materials, of high-density liquids or a ceramic com-
posite;

FIG. 3 1s a sectional side view of another form of the
invention 1n which the interior of the heater pack has legs

extending from the center to be closer to the heating ele-
ment;

FIG. 4 15 a sectional side view of another type of heating
pack 1n which an electrical heater 1s contained within the
interior and 1s directly heated by electrical power;

FIG. § 1s a flow chart of the steps taken in practicing the
beverage brewing and serving method of the present imnven-
fion when the warmer pack 1s permanently installed 1n the
urn;

FIG. 6 1s a sectional side view of an embodiment of the
self heating urn 1n which the warmer pack 1s removably
installed 1n the self-heating urn; and

FIG. 7 1s a flow chart of the brewing and serving method
of the present 1nvention when the removable warmer pack
and the urn of FIG. 6 1s employed.

DETAILED DESCRIPTION

Referring now to FIG. 1, the self-heating beverage urn 10
of the present mvention i1s seen as mounted 1n operative
relationship with its brewer 12. The brewer 12 has an upper
housing that contains all of the customary brewer elements
including a hot water reservoir, dispense valves for dispens-
ing the hot water 1nto the top of a removable brew basket 14,
a controller for controlling the dispense valve and other
clements of the brewer 12.

These conventional elements form no part of the present
invention, and reference may be made to U.S. Pat. No.
5,000,082 1ssued to Lassota on Mar. 19, 1991 for “Beverage
Maker and Method of Making Beverage”; U.S. Pat. No.
5,331,885 1ssued to Lassota on Jul. 26, 1994 for “Semiau-
tomatic Beverage Maker and Method”; U.S. Pat. No. 5,943,
944 1ssued to Lassota on Aug. 31, 1999, for “Brewing
System with Hot Water Urn Flushing Apparatus™; U.S. Pat.
No. 5,953,981 1ssued to Lassota on Sep. 21, 1999; and
patents cited therein, hereby incorporated by reference, for
further 1nformation concerning such standard features.

What 1s unconventional about the brewer 12 1s that 1t
includes a heating element 16 for heating a warmer pack, or
heat pack, 18. The warmer pack 18 rapidly receives heat
from the heating element 16 and then slowly releases the
self-heating, heat to a liner 26 and its contents to keep the
beverage 27 warm for a longer time then could otherwise be
obtained with only insulation. The warmer pack 18 1is
located adjacent a bottom 20 of an outer cylindrical, stain-
less steel container 22 and beneath the bottom 24 of the
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cylindrical glass liner 26. The glass liner 26 1s supported by
the stainless steel container 22, and the beverage 27 1is
contained within the glass liner 26. The beverage 27 1is
brewed directly from the brew basket 14 into the upper end
of an 1inlet funnel 28 that passes through a removable,
insulated lid 30. A transparent sight 32 indicates the level of
the beverage 27 within the container 22, and a spigot 34 1s
provided for serving the beverage from the urn 10.

The heating element 16 may be 1n the form of a hot plate
and 1s preferably attached to the lower housing of the brewer
12, and the heat the element delivers 1s controlled by a
microprocessor based controller 29 contained within the
brewer 12. Preferably, the rate of heating and the time period

of heating are controlled by the microprocessor based con-
troller 29.

Alternatively, depending upon the nature of the warmer
pack, the heating element 1s a microwave generator for
remotely heating the warmer pack or other heating element
18 or other as explained below.

The controller 29 1s preferably microcomputer controlled
and 1ncludes the usual elements of a microcomputer, includ-
Ing a microprocessor; a software memory; a data memory
for storing programmable parameter mnformation and sen-
sory 1nput data; a display unit including an alphanumeric
display; a keyboard, switches or other manual programming
input device; and interface circuits for interfacing the micro-
processor with the other elements. All of these elements may
be conventional and again the details of the controller,
except as otherwise specified herein, do not form a part of
the 1nvention. If details are needed with respect to a suitable
type of controller, reference should be made to the patents
referenced herein.

Referring to FIG. 2, the heating element 16 1s preferably
coextensive with the bottom 20, and the warmer pack 18.
When the temperature of the heating element 16 1s heated,
the heat rises and elevates the temperature of the heater pack
through convection and radiant heat.

Referring to FIG. 3, in some embodiments 1t may be
desirable to provide a more direct link between the interior
of the heater pack 18 and the heating element 16 by means
of heat conducting legs 36. One or more of these heat-
conducting legs extend from adjacent the heating element
16, through the stainless steel bottom 20 and into the interior
of the heat pack 18 to facilitate heating of the heat pack 18.

Referring to FIG. 4, 1n another embodiment of the self-
heating urn, the warmer pack 18 1s provided with an interior
clectro-resistive heating coil or other interior electrical heat-
ing clement that 1s connected to a source of electricity
through a plug 40 or other suitable releasable connector and
a switch (not shown) controlled by the controller. The
interior, heating element 38 provides the 1nitial heat inter-
nally to the warmer pack 16, itself, or beneath the warmer
pack 18, but within the urn 10 and above the stainless steel
bottom 20. The connection with the releasable connector 4{
1s preferably automatically made whenever the urn 1s slhid
into the correct position beneath the brew basket 14, as
shown 1n FIG. 1. Application of electrical power to the
heating coil 38 1s controlled by the controller 29 to provide
the correct amount of heat.

Referring to FIG. §, the method of the invention of
brewing and serving heated beverage 27 1s 1llustrated. After
the start 1n step 42, in step 44 the self-heating urn 10 1s
mserted 1nto the brew location, as shown 1f FIG. 1. Next 1n
step 46, a determination 1s made as to whether a new brew
cycle has begun. If a start brew switch 1s actuated, then a
brew cycle begins, and the size of the batch of beverage that
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1s produced 1s dependent upon which of the several start
brew switches 1s actuated, there being different size batches
assoclated with different ones of the plurality of start brew
switches. In step 48, the controller determines the batch size,
for mstance, from a determination of which of the several
start brew switches 1s actuated.

If a full batch, 1.e. a batch of beverage that will substan-
tially fill the enfire urn, then one quantity of heat will be
required to keep the full batch warm for the desired time
period. If a smaller batch 1s selected, 1.e. one that does not
f11l the entire urn 10, then a different total quantity of heat
will be needed to maintain the preselected minimum tem-
perature for the preselected time. Accordingly, in step 50 a
determination 1s made as to the total heat that will be
required based upon the batch size selection determined in
step 48. In accordance with one of the methods of the
mvention, the actual amount of heat that needs to be added
1s determined empirically by trying different amounts with
different quantities to achieve the desired temperature for the
desired length of time. The actual amount of time and
minimum temperature 1s a matter of choice.

Next, 1in step 52, if the rate of heating remains fixed, then
the time to start heating the warmer pack after commence-
ment of the brew cycle. This time period 1s determined based
on the total heat that will be added. If the maximum heat
requires heating throughout the entire brew cycle, then to
add a lesser amount of heat, a lesser time period 1s required.
In such case, there must be a time delay after commence-
ment of the brew cycle before power 1s applied to the heating
clement 16. In step 54, a determination 1s made of the start
fime to start heating the warmer pack 1n order for all the
desired heat to be added coincident with the ending of the
brew cycle. The warmer pack 18 1s then at 1ts maximum heat
releasing potential when the brew cycle 1s completed and 1t
1s time to remove the self-heating urn to the serving location
away from the brewer and the heating element 16.

If the rate of heating by the heating element 16 1s
controllable then, the time of heating 1s always preferably
the entire time of the brew cycle, and the rate of heating 1s
changed to obtain the total amount of heat desired during the
brew cycle.

In step 56, in the case of a constant rate of heating,
commencement of heating of the warmer pack begins, and
in step 38, a determination 1s made as to whether the brew
cycle has ended. If the brew cycle has ended, then 1n step 60
the power 1s removed from the heating element 16 and
heating of the warmer pack 18 1s complete. In step 62, the
self-heating urn 10 with the fully heated warmer pack 18 is
moved to the serving location that 1s remote from the brewer
12. In step 64, the beverage 1s served from the self-heating,
urn while remote from the brewer but while the heater pack
helps keep the beverage warm without the need for addi-
tional electrical power connections. The program returns to
start after the beverage 1s depleted or service 1s otherwise
completed.

Referring now to FIG. 6, another form of the self-heating,
beverage urn 10 1s shown 1n which the warmer pack 18' 1s
removably mounted within a compartment 68 beneath the
glass liner 26 and above the stainless steel bottom 20. Access
to the compartment 68 1s gained through an i1nsulated door
70 that 1s mounted by hinges 72 to the side of the urn 10.

Referring to FIG. 7, 1n accordance with the method of the
present invention when using the form of the self-heating
urn of FIG. 6, after start 74, the removable warmer packs 18’
arc pre-heated 1n step 76. Alternatively, they are heated
during the brewing process under control of the brewer
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controller 29 or are independently heated under a separate
controller. Different size removable wanner packs 18' are
used for different amounts of heat, or removable packs 18
are heated to different temperatures. The removable packs
18" may be substantially the same as the non-removable
packs 18, functionally, may only differ by virtue of the need
for a self-contained protective housing or surface that is
independent of the body of the urn 10.

In the next step 78 a determination 1s made as to the batch
size that the urn 10 will hold at the end of the brew cycle.
This may be done automatically by the brewer controller 29
or by an operator. If the brewer 14 1s capable of making
multiple batch sizes, then the brewer controller 29 controls
the heating of the heater packs 18' by controlling a plurality
of associated heaters each having the same or different sized
removable heater packs 18'. The controller 29 then selec-
tively heats the selected heater that will be used to the
correct temperature needed for the batch size. Alternatively,
the controller maintains a plurality of the different heat packs
18 at the different temperatures associated with the different
batch sizes.

In step 80, a determination 1s made as to whether the brew
cycle 1s done. At the completion of the brew cycle the
appropriate warmer pack 18 1s inserted into the warmer pack
compartment 68 of the urn 10 1n step 82. In step 84, the urn
10 1s moved to the serving location that 1s remote from the
brewer, and 1n step 86 the beverage 27 1s served from the
self-heating urn 10. In step 88, if a determination 1s made
that more heat 1s needed, then 1n step 90 the original heater
pack 18 1s removed and replaced with a fresh warmer pack
18' that has been recently heated and has a higher tempera-
ture or greater heat potential than the heat pack 18 that has
been wholly or partially depleted of 1t initial heat. After all
of the beverage 27 1s depleted from the self-heating urn 10,
the original or replacement warmer pack 18' 1s removed
from the compartment 68.

The warmer packs 18 may come 1n three different forms:
ceramic sandwich, high-density liquids contained in a
compartment, and phase change materials. In the case, of the
ceramic sandwich, an interior ceramic with a relatively high
rate of heat transter 1s enveloped 1n an outer layer of ceramic
of relatively low rate of heat transfer. The interior or core
ceramic 15 quickly heated to a relatively high temperature
during the 2% to four minute brewing process, and then the
outer layer gradually releases, or passes, the heat from the
core to the beverage.

In the case of high-density liquids, because of their high
density, they are capable of absorbing relatively large
amounts of heat during the brewing process and then release
the heat of the beverage during the serving period.

In the case of phase change materials, the materials absorb
energy when they pass from one phase to another, 1.e.
undergo a phase transition. Generally, the phase transition 1s
from the solid phase to the liquid phase during the heat
storage cycle when the beverage 1s being brewed. Then as
the temperature cools during serving, the phase change
material reverts from the liquid phase back to the solid phase
and 1n the process releases the heat absorbed during the
reverse transition. Such phase change materials, or PCM’s,
include hydrated salts, eutectic salts and paratfin. Thermal
energy 1s stored during hydration of the thermally dehy-
drated salt. Such PCM materials continued in a suitable
capsule for use 1n the warmer pack 18 or 18' can be obtained
from PCM THERMAL SOLOUTIONS of Naperville, I11.
and Sunnyvale, Calif. and are also commercially available
from GSA RESOURCES, INC. at www.gsaresorces. com.
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PCM brand names include T.E.A.P. TH29, TH58 and TH&9
or some combination needed to achieve the desired tem-

perature range.

Other possible sources of heat storage for the warmer
packs 18 or 18' includes zeolites. Zeolites are naturally
occurring minerals that have a high heat of adsorption and
ability to hydrate and dehydrate while maintaining structural
stability. The hygroscopic property of zeolites coupled with
rapid, intense exothermic reaction when taken from a dehy-
drated to a hydrated form (heat adsorption) make them
useful 1n the heat storage system of the invention. When
charged with heat, the zeolites can store latent heat energy
indefinitely 1if maintained 1n a controlled environment and
not exposed to water vapor. The stored energy can be
liberated as needed by simply addition of controlled
amounts of water vapor that 1nitiates the exothermic reac-
tion.

While the details of an embodiment of the mmvention have
been provided for illustrative purposes 1t should be appre-
ciated that there are a varied ways in which the mvention
may be implemented and that that may be employed without
departing from the spirit or scope of the 1nvention as defined
in the appended claims.

What 1s claimed 1s:

1. A method of self-heating a beverage urn with beverage
contained within a liner when removed from any source of
power, comprising the steps of:

adding freshly brewed hot beverage to the liner by brew-
ing the hot beverage directly into the liner with an
clectrical beverage brewer at a first location;

heating a heat pack contained within the urn and 1n
thermal communication with the liner at the first loca-
tion where hot beverage 1s added to the liner using
clectrical power source available for heating the heat
pack at the first location and for powering the electrical
beverage brewer;

moving the urn to a second location remote from the first
location after the hot beverage has been added; and

heating the beverage at the remote location solely by the
step of conveying heat from the heat pack to the liner
and the hot beverage contained within the liner.

2. The method of claim 1 in which the step of heating the
heat pack includes only one of the steps of (a) providing an
electrical heating element with electrical power, and (b)
radiating the heat pack with microwave radiant energy.

3. A method of self-beating a beverage urn with beverage
contained within a liner when removed from any source of
power, comprising the steps of:

heating a heat pack contained within the urn and 1n
thermal communication with the liner at a first location
where hot beverage 1s added to the liner using an
clectrical power available for heating the heat pack at
the first location by performing one of the steps of (a)
providing an electrical heating element with electrical
power, and (b) radiating the heat pack with microwave
radiant energy, the step of heating being actuated
automatically when the urn 1s placed into an operative
location relative to a brewer to receive freshly brewed
beverage 1nto the liner;

moving the urn to a second location remote from the first
location after the hot beverage has been added: and

heating the beverage at the remote location solely by the
step of conveying heat from the heat pack to the liner
and the hot beverage contained within the liner.
4. The method of claim 3 1n which the step of heating 1s
controlled automatically by a controller of the brewer.
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5. The method of claim 2 1n which the step of heating 1s
performed by applying electrical power to the electrical
heating element when the electrical heating element 1is
located externally of the heat pack and heat 1s conveyed to
the heat pack by conduction from the heating element to the
heat pack.

6. The method of claim 2 1n which the step of heating 1s
performed by applying electrical power to the electrical
heating element when the electrical heating eclement 1is
located within the heat pack.

7. A method of self-heating a beverage urn with beverage
contained within a liner when removed from any source of
power, comprising the steps of:

heating a heat pack contained within the urn and in
thermal communication with the liner at a first location
where hot beverage 1s added to the liner using an
clectrical power available for heating the heat pack at
the first location, said heat pack being one of (a) a
ceramic, (b) high density liquids within a liquid imper-
vious case, (¢) a phase-change material, and (d) a
zeolite-like material;

moving the urn to a second location remote from the first
location after the hot beverage has been added: and

heating the beverage at the remote location solely by the
step of conveying heat from the heat pack to the liner

and the hot beverage contained within the liner.
8. The method of claim 1 m which the

step of heating the heat pack 1s performed relatively
quickly, and

the step of conveying heat from the heat pack to the
beverage 1s performed relatively slowly.
9. A method of self-heating a beverage urn with beverage
contained within a liner when removed from any source of
power, comprising the steps of:

providing a heat pack having a phase change material
contained within the urn and 1n thermal communication
with the liner at a first location where hot beverage 1s
added to the liner using an electrical power available
for heating the heat pack at the first location;

moving the urn to a second location remote from the first
location after the hot beverage has been added: and

heating the beverage at the remote location solely by the
step of conveying heat from the heat pack to the liner
and the hot beverage contained within the liner the step
of conveying mncluding the step of hydrating the phase
change material to create an exothermic phase change
of the material after the material has been heated.
10. Amethod of self-heating a beverage urn with beverage
contained within a liner when removed from any source of
power, comprising the steps of:

heating a heat pack contained within the urn and in
thermal communication with the liner at a first location
where hot beverage 1s added to the liner using an
clectrical power available for heating the heat pack at
the first location;

moving the urn to a second location remote from the first
location after the hot beverage has been added; and

heating the beverage at the remote location solely by the
step of conveying heat from the heat pack to the liner
and the hot beverage contained within the liner, and 1n

which

the step of conveying includes the step of hydrating a
zeolite-like material when 1n a dehydrated form, and

the step of heating results 1n dehydrating the zeolite-like
material to change 1t to a dehydrated form.
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11. A method of self-heating a beverage urn with beverage
contained within a liner when removed from any source of
power, comprising the steps of:

heating a heat pack contained within the urn and 1n
thermal communication with the liner at a first location
where hot beverage 1s added to the liner using an
clectrical power available for heating the heat pack at
the first location, the step of heating the heat pack
including directly heating a core of a ceramic sandwich
having ceramic outer layer enveloping the core and
having a thermal conductivity greater than that of the
ceramic outer layer;

moving the urn to a second location remote from the first
location after the hot beverage has been added; and

heating the beverage at the remote location solely by the
step of conveying heat from the heat pack to the liner
and the hot beverage contained within the liner.

12. The method of claim 11 in which the core 1s an
clectrical heating element contained within the ceramic
outer enveloping layer.

13. The method of claim 11 1n which the core 1s a ceramic
material having a thermal characteristic relative to the
ceramic material of the outer layer enabling the core to be
heated relatively rapidly compared to the ceramic material

of the outer layer.
14. The method of claim 13 1n which

the step of heating includes the step of relatively rapidly
heating the core, and

the step of conveying includes the step of relatively
slowly conveying heat from the core through the outer
layer to the beverage.
15. Amethod of self-heating a beverage urn with beverage
contained within a liner when removed from any source of
power, comprising the steps of:

heating a heat pack contained within the urn and 1n
thermal communication with the liner at a first location
where hot beverage 1s added to the liner using an
clectrical power available for heating the heat pack at
the first location, the step of heating including the step
of selectively heating the heat pack to different tem-
peratures assoclated with different quantities of hot
beverage bemng added to the liner;

moving the urn to a second location remote from the first
location after the hot beverage has been added: and

heating the beverage at the remote location solely by the
step of conveying heat from the heat pack to the liner

and the hot beverage contained within the liner.
16. The method of claim 15 1n which

the different quantities are added to the liner 1n response
to manual selections at a beverage providing apparatus
of different quantities of beverage, and

the beverage providing apparatus automatically heats the
heat pack to the different temperatures in response to
the manual selections of the associated quantities of
beverage while the selected quantity 1s being added to
the liner.

17. The method of claim 15 in which the different
temperatures are achieved by performing one of the steps of
(a) changing the duration that electrical power is provided to
a heat source having a fixed heat output, and (b) changing
the heat output during a heating period of fixed duration.

18. A method of maintaining temperature of a hot bever-
age contained within a liner of a beverage urn when the
beverage urn 1s removed from any source of electrical
power, comprising the steps of:
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brewing hot beverage directly into the interior of the
beverage urn with a hot beverage brewer;

heating a heat pack temporarily separated from the urn
using an electrical power source adjacent the brewer;

disconnecting electrical power from the electrical power
SOUIcCe;

installing the heat pack into a heat pack compartment
within the urn an in thermal communication with the
liner after the heat pack has been heated to a preselected
temperature;

moving the urn to a serving location; and

heating the beverage solely by the step of conveying heat
from the heat pack to the hot beverage contained within
the urn.

19. The method of claim 18 1n which the step of heating
the heat pack 1s performed at a first location where the hot
beverage 1s brewed directly 1nto the interior of the urn using,
an electrical power available for heating the heat pack at the
first location.

20. The method of claim 19 in which the serving location
1s remote from the hot beverage brewer and the step of
moving includes moving the urn to the remote serving
location from the first location after the hot beverage has
been added.

21. The method of claim 19 1n which the step of heating
the heat pack includes only one of the steps of (a) providing
an electrical heating element with electrical power, and (b)
radiating the heat pack with microwave radiant energy.

22. The method of claim 21 1n which the step of heating
1s perform by applying electrical power to the electrical
heating element when the electrical heating element 1is
located within the heat pack.

23. The method of claim 18 in which the heat pack 1s one
of (a) a ceramic, (b) high density liquids within a liquid
impervious case, (c) a phase-change material, and (d) a
zeolite-like material.

24. The method of claim 18 1n which the step of heating
the heat pack 1s performed relatively quickly and the step of
conveying heat from the heat pack to the beverage 1is
performed relatively slowly.

25. The method of claim 18 1n which the step of convey-
ing includes the step of hydrating a phase change material to
create an exothermic phase change of the phase change
material.

26. The method of claim 18 1n which the step of convey-
ing 1ncludes the step of hydrating a zeolite-like material
when 1n a dehydrated form and the step of heating results in
dehydrating the zeolite-like material to change 1t to a dehy-
drated form.

27. The method of claim 18 1n which the step of heating
includes directly heating a core of a ceramic sandwich
having a ceramic outer layer enveloping the core and having
a thermal conductivity greater than that of the ceramic outer
layer.

28. The method of claim 27 in which the core 1s an
clectrical heating element contained within the ceramic
outer enveloping layer.

29. The method of claim 27 1in which the core 1s a ceramic
material having a thermal characteristic relative to the
ceramic material of the outer layer enabling the core to be
heated relatively rapidly compared to the ceramic material

of the outer layer.

30. The method of claim 29 1in which the step of heating
includes the step of relatively rapidly heating the core and
the step of conveying includes the step of relatively slowly
conveying heat from the core through the outer layer to the
beverage.
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31. The method of claim 18 including the step of selec-
tively heating the heat pack to different temperatures asso-
cilated with different quantities of hot beverage being added

to the liner.
32. The method of claam 31 in which the different

temperatures are achieved by performing one of the steps of
(a) changing the duration that electrical power is provided to

a heat source having a fixed heat output, and (b) changing
the heat output during a heating period of fixed duration.

33. A method of maintaining temperature of a hot bever-
age within a beverage urn, comprising the steps of:

directly brewing as hot beverage into an urn body having,
an outer housing protectively containing a liner for
storage of the hot beverage;

heating from an external source of power a heat pack 1n
heat transferring relationship with the liner while
mounted within a compartment during the step of
directly brewing;

moving the urn to a serving location spaced from the
external source power; and

transferring heat from the heat pack to the liner and the
beverage contained within the liner at the serving
location.

34. The method of claim 33 in which the step of heating
the heat pack includes the step of transferring heating power
from outside of the urn body to the heat pack via a metal,
heat conductive bottom defining a bottom of the compart-
ment supporting the heat pack.

35. A method of maintaining temperature of a hot bever-
age within a beverage urn, comprising the steps of:

inserting a hot beverage within an urn body having
an outer housing protectively containing a liner for
storage of hot beverage; and

heating from an external source of power a heat pack 1n
heat transferring relationship with the liner while
mounted within a compartment;

moving the urn to a serving location spaced from the
external source of power; and

transferring heat from the heat pack to the liner and the
beverage contained within the liner at the serving
location by the step conducting heat via a heat conduc-
tive leg extending from the compartment to a bottom of
the body to transfer heat from the bottom to the interior
of the compartment and the heat pack.
36. A method of maintaining temperature of a hot bever-
age within a beverage urn, comprising the steps of:

inserting a hot beverage within an urn body having
an outer housing protectively containing a liner for
storage of hot beverage; and

heating from an external source of power a heat pack 1n
heat transferring relationship with the liner while
mounted within a compartment with an electrical heat-
ing element contained within the compartment;

moving the urn to a serving location spaced from the
external source power; and

transferring heat from the heat pack to the liner and the
beverage contained within the liner at the serving
location.
37. A method of maintaining temperature of a hot bever-
age within a beverage urn, comprising the steps of:
inserting a hot beverage within an urn body having

an outer housing protectively containing a liner for
storage of hot beverage; and

heating from an external source of power a heat pack 1n
heat transferring relationship with the liner while
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mounted within a compartment wherein the step of
heating 1including the step of making electrical contact
with an electrical contact making means located outside
of the body between an electrical heating element
within the compartment and a source of electrical
POWET;

moving the urn to a serving location spaced from the
external source of power; and

transterring heat from the heat pack to the liner and the
beverage contained within the liner at the serving
location.

38. The method of claim 37 including the steps of

moving the urn into an operative urn position of a brewer
to receive brewed beverage from the brewer,

passing freshly brewed beverage directly from the brewer
to the urn while located at the operative urn position,
and

making electrical connection with an electrical connector

positioned relative to the operative urn position for

making mating electrical connection with the electrical

contact making means of the urn automatically when

the urn body 1s moved into the operative urn position.

39. A method of maintaining temperature of a hot bever-
age within a beverage urn, comprising the steps of:

inserting a hot beverage within an urn body having
an outer housing protectively containing a liner for
storage of hot beverage; and
heating from an external source of power a heat pack in
heat transferring relationship with the liner while
mounted within a compartment;

moving the urn to a serving location spaced from the
external source of power; and

transterring heat from the heat pack to the liner and the
beverage contained within the liner at the serving
location by applying electrical power to an electrical
heating element contained within a ceramic-like, hol-
low body within which the electrical heating element 1s
contained.

40. The method of claim 33 m which the means for
heating includes means for conveying microwave radiation
to the heat pack from an external source.

41. The self-heating urn of claim 40 1n which the step of
conveying includes the step of conveying radiation through
a non-metallic window to the compartment that 1s transpar-
ent to microwave energy.

42. A method of maintaining temperature of a hot bever-
age within a beverage urn, comprising the steps of:

inserting a hot beverage within an urn body having
an outer housing protectively containing a liner for
storage of hot beverage; and

heating from an external source of power a heat pack in
heat transferring relationship with the liner while
mounted within a compartment, said heat pack being
one of (a) a ceramic, (b) high density liquids within a
liquid impervious case, (¢) a phase-change material,
and (d) a zeolite-like material.

43. A method of maintaining temperature of a hot bever-

age within a beverage urn, comprising the steps of:

inserting a hot beverage within an urn body having
an outer housing protectively containing a liner for
storage of hot beverage, and
a compartment for containing a heat pack having a
zeolite-like material that 1s one of (a) hydrated salt
and (b) a eutectic salt;

heating the heat pack by adding water vapor to the
zeolite-like material to initiate an exothermic phase
change reaction;
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placing the heat pack into the compartment in heat
transferring relationship with the liner for transferring
heat from the heat pack to the liner and the beverage
contained within the liner;

moving the urn to a serving location spaced from the
external source of power; and

transferring heat from the heat pack to the liner and the
beverage contained within the liner at the serving
location.
44. A method of maintaining temperature of a hot bever-
age within a beverage urn, comprising the steps of:

sinserting a hot beverage within an urn body having

an outer housing protectively containing a liner for
storage of hot beverage, and

a compartment for containing a heat pack formed of a
composlte ceramic sandwich having an interior
ceramic core with a relatively high rate of heat
transfer contained within an outer envelope layer of
ceramic of relatively low rate of heat transfer;

heating the interior ceramic core;

placing the heat pack into the compartment in heat
transferring relationship with the liner for transferring

heat from the heat pack to the liner and the beverage
contained within the liner;

moving the urn to a serving location spaced from the
external source of power; and

transferring heat from the heat pack to the liner and the
beverage contained within the limer at the serving
location.

45. A method of maintaining temperature of a hot bever-
age within a beverage urn, comprising the steps of:

directly brewing a hot beverage into an urn body during

a brew cycle a brewer having

an outer housing protectively containing a liner for
storage of hot beverage, and

a compartment for containing a heat pack;

placing a heat pack within the compartment 1 heat
transferring relationship with the liner for transfer-
ring heat from the heat pack to the liner and the
beverage contained within the liner;

heating the heat pack during the brew cycle of the brewer
with a heat pack heating apparatus associated with the
brewer;

moving the urn to a serving location spaced from the
brewer; and

transferring heat from the heat pack to the liner and the
beverage contained within the liner at the serving
location.

46. The method of claim 45 1n which the step of brewing,
includes the step of actuating one of (a) a radiant heater, (b)
an electrical connector for powering electrical heating ele-
ment contained within the body, (¢) a microwave heater, and
(d) a heat conductive member in contact with a bottom
surface of the body.

4'7. The method of 45 1n which the heat pack 1s removably
mounted within the body and the step of heating includes the
step of heating the heat pack when outside of the body.

48. The method of claim 47 in which the compartment 1s
located beneath the liner.

49. The method of claim 47 in which the compartment has
a doorway for receipt and removal of a heat pack.

50. The method of claim 49 including a door for closing,
the doorway.
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51. The method of claim 49 1n which the heat pack 1s a
removable heat pack with structural integrity that 1s 1nde-
pendent of external support by the compartment.

52. The method of claim 45 1n which the heat pack 1s
heated automatically when a brew cycle 1s started and the
urn 1s 1n a brew receiving location of the brewer.

53. The method of claim 45 1n which the heat pack heating,
apparatus 1s connected to the brewer.

54. The method of claim 1 1n which the liner 1s mounted
within an outer container in spaced relationship and the heat
pack 1s located 1n a gap between the liner and the outer
container.

55. The method of claim 54 1n which the liner 1s made of
a non-metallic material and the outer container 1s made of
metal, and 1 which the step of heating the heat pack
includes the step of passing heat to the heat pack through the
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metal container and the step of heating includes the step of
passing heat from the heat pack through the non-metallic
liner.

56. The method of claim 33 1n which the liner 1s mounted
within the outer housing in spaced relationship and the heat
pack 1s located 1n a gap between the liner and the outer
housing.

57. The method of claim 56 which the liner 1s made of a
non-metallic material and the outer container 1s made of
metal, and 1n which the step of heating the heat pack
includes the step of passing heat to the heat pack through the
metal container and the step of heating includes the step of
passing heat from the heat pack through the non-metallic
liner.
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